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[57] ABSTRACT

N-t-butyl-a-(3,5-substituted phenoxy) alkyl amides
compounds having the formula

1
R 1 (l)l }|{
O-é-C-N-C (CH3) 3
13
R R

in which R! and R? are independently halogen or al-
kyl; R® is alkyl; and their use as herbicides.
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N-T-BUTYL-a-(3,5-SUBSTITUTED PHENOXY)
ALKYL AMIDES AND THEIR USE AS HERBICIDES

This 1s a continuation, of application Ser. No.
393,390 filed Aug. 31, 1973 which is a continuation of
application Ser. No. 282,507 filed Aug. 21, 1972 which
1S a continuation of application Ser. No. 156,924, filed
June 25, 1971 all abandoned.

This invention relates to certain novel N-t-butyl-a-
(3,5-substituted phenoxy) alkyl amides which are use-
ful as herbicides. |

The compounds of the present invention are new
compositions of matter and correspond to the formula

r1-

I'} O
O-Q-g-g?c (CH3) 3
3 -

RZ

in which R' and R? are independently halogen, prefer-
ably chlorine or alkyl having 1 to 4 carbon atoms, pref-
erably methyl; R® is alkyl having 1 to 4 carbon atoms,
preferably ethyl. |
In the above description of the compounds of this
invention, alkyl includes both straight chain and
branched chain configurations, for example, methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec.-buty! or tert.-
butyl. The term halogen includes chlorine, bromine,
1odine and fluorine.
The closest prior art known to applicants is as fol-
lows: |
. Botanical Gazette (Chicago), J. Sudi et al, Volume
123, pages 265-272 (1962), (CA 57 7639h)
2. Offen Offen 1949289 | |
3. Novenyved. Tud. Tanacskozas Kozlemen., (Buda-
pest), Volume 2, pages 401-411 (1960), (CA 57
14224c¢)
4. Journal of Experimental Botany, J. Sudi et al, Vol-
ume 12, pages 390-400 (1961), (CA 56 14661¢)
The compounds of this invention are active herbi-
cides of a general type. That is, they are herbicidally
effective against a wide range of plant species. The
method of controlling undesirable vegetation of the
present invention comprises applying an herbicidally
effective amount of the above-described compounds to
the area where control is desired.

An herbicide i1s used herein to mean a compound

1

R

Re

which controls or modifics the growth of plants. By a
“growth controlling amount™ is meant an amount of

compound which causes a modifying effect upon the

growth of plants. Such modifying effects include all
deviations from natural development, for example,
killing, retardation, defoliation, dessiccation, regula-
tion, stunting, tillering, stimulation, dwarfing and the
like. By “‘plants,” it is mecant germinating sceds, emerg-
ing seedlings, and established vegetation including the
roots and above-ground portions.

The compounds of the present invention arc pre-
parcd by the following general method.
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REACTION NO. 1
1
R I (l) .
OH 4+ Br -C!-OH + NaQH—>
v 3
R
R1
O~ -A-OH + NaBr
9 3
R

Generally, a mole amount of the phenol, a slight mole
excess of the a-bromoalkanoic acid and about 3 moles
of sodium hydroxide are mixed in water at about
10°-15° C. Then the reaction mixture is heated at re-
flux for about 2 hours. Thereafter the mixture is cooled
and diluted with water. The pH of the mixture is ad-
justed to 8 with 19% hydrochloric acid. The solution is
extracted several times with ether followed by a pH
adjustment to 2 with 19 percent HCL. An oil separates
which is extracted with ether.

Evaporation of the ether after drying yields the de-
stred product which is a solid. The solid is purified by
recrystalization with cyclohexane.

REACTION NO. 2

1
R EO (j?
o-¢-doon 4 Cl-C-c1 22y
2 &3
R
1
) 0
— Q- 50-01 + HC1
o2 R

First the acid 1s mixed in benzene. A small amount of’
the dimethyl formamide is added and the slurry is
heated. A slight excess of the phosgene reactant is
added to the acid mixture in portions. The reaction is
complete upon termination of HCI evolution. Evapora-
tion of the reaction mixture yields the desired product,
a hiquid. |

REACTION NO. 3

N—>
He ) 3 N—

1

R 0

o-dobeb-c on

303
13

2

R

About equal mole amounts of the amines are dis-
solved in benzene. The solution is cooled to about 10°
C. The acid chloride reactant dissolved in benzene is
added to the amine solution at a rate to maintain the
temperature between 10°~15° C. The reaction mixture
is heated at room temperature until the reaction 1s
complete.
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The reaction product is next diluted with H,O and
transterred to a separation funnel. The aqueous layer is

separated and discarded. The organic phase is washed ..

two times with 10 percent HCI and two times with 5
percent Na,COj;. After drying, the organic layer is
evaporated first on a water pump and then on an oil
pump to yield the desired product. |
Preparation of the compounds of this invention is
illustrated by the following example. -

EXAMPLE

Preparation of N-t-Butyl-a-(3,5-dichlorophenoxy)
butyramide
OCH——C -

N-‘

|
CH,CH

cl - 3

| gy VEN g BN gy
- $
L W
-
TS

5

10

15

20

100.0 g. (0.614 moles) of 3,5-dichlorophenol and

112.5 g. (0.675 moles) of «-Bromobutyric acid ‘are
mixed and 100 ml. of water is added. The mixture is
cooled to 10° C. in an ice water bath and 147.2 g.
(1.842 moles) 50 percent NaOH is added dropwise
over 10°-15° C. The reaction mixture is warmed to
room temperature and then heated at reflux for two
hours. After cooling, the mixture is diluted with H,O to
600 ml. and the pH is adjusted to 8 with 19 percent
HCI. The aqueous solution is extracted 3 times with
150 ml. portions of ether and is then adjusted to pH 2
with 19 percent HCIL. An oil separates which is ex-
tracted with ether. Evaporation of the ether after dry-
ing leaves a white solid, 94.3 g., m.p. 102°-108° C. This
solid is recrystalized from 250 ml. cyclohexane to give
71.8 g. a-(3,5-dichlorophenoxy) butyrlc acid m.p.
113°-116° C.

71.8 g. (0.288 moles) of a-(3,5- dlchlorophenoxy)
butyric acid and 75 ml. of benzene are placed in a 500
ml. flask to which a dropping funnel with dry-ice con-
denser is attached. The slurry 1s stirred and the 0.2 ml.
dimethyl formamide is added. The mixture is heated to
35° C. and 10 g. of phosgene is condensed into the
mixture to initiate reaction. The start of the reaction is
evidenced by HC! evolution and foaming. 26.0 g. more
phosgéne is added in 5 gm. incremerits. At the conclu-
sion of the reaction (HCI evolution ceasing), the reac-
tion mixture is evaporated leaving a residual hquid
a-(3,5-dichlorophenoxy) butyryl chloride 77.6g., N,
= 1.5345.

2.3 g. (0.032 moles) t-butyl amine and 3.4 (0.033
mole) tri-ethyl amine are dissolved 1n 60 ml. benzene
and the solution is cooled to 10° C. in an ice water bath.

8.0 g. (0.032 moles) a-(3,5-dichlorophenoxy) buty-
ryl chloride is dissolved in 40 ml. benzene and the
solution is added at a rate such that the temperature of
the reaction mixture remains between 10 and 15° C. At
the conclusion of the addition, the mixture is heated to
28° C. and the heating mantle moved and the reaction
1s allowed to return to room temperature. The mixture
1$ allowed to stand over the weekend. The reaction
product is next diluted with 250 ml. of H,O and trans-
ferred to a separation funnel. The aqueous layer is
separated and discarded. The organic phase is washed
two times with 250 ml. 10 percent HC! and two times
with 250 ml. 5 percent Na,CO;. After drying, the or-
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ganic layer is evaported first on the water pump and
then on the.oil pump- to, leave a solid, 7.6 g m.p.
114°-116°C. | L

The followmg is a table of certain selected com-
pounds that are preparable according to the procedure
described hereto. Compound numbers are assigned to
each compound and are used through the remalnder of
the application.

- Table |
R ] | S .
- " H OH
?;c- -C(CH3)3
R
R y.
Compound .
Number R! R2 R3
| * cl Ci —CH,CH,
2 CHq CH'; “‘CHECH‘]

*Prepared in Example 1.

HERBICIDAL SCREENING TESTS

As previously mentioned, the herein described com-
pounds. produced in the above-described manner. are
phytotoxic.compounds which are useful and valuable in
controlling various plant species. Selected compounds
of this invention are tested as herbicides in the follow-
Ing manner.

PRE-EMERGENCE HERBICIDE TEST

-On the day preceding treatment, seeds of seven dif-
ferent weed species are plantedin individual rows using
one species per row across the width of the flat. The
seeds used are hairy crabgrass (Digitaris sanquinalis
(L.) Scop.), yellow foxtail (Setaria glauca (L.) Beauv.),
watergrass ( Echinochloa crusgalli (L.) Beauv.), Califor-
nia red oat (Avena sativa L.), redroot pigweed (Ama-
ranthus retroflexus (L.) Indian mustard (Brassica jun-
cea (L.) Coss.) and curly dock (Rumex crispus (L.),
Ample seeds are planted to give about 20 to 50 seed-
lings per row, after-emergence, depending upon the
size of the plants. The flats are watered after planting.
The spraying solution is prepared by dissolving 50 mg.
of the test compound in 3 ml. of a solvent, such as
acetone, containing 1 percent Tween 20 (polyoxyethy-
lene sorbitan ‘morolaurate). The following day each
flat is sprayed at the rate of 20 pounds of the candidate
compound per 80 gallons of solution per acre. An at-
omizer is used to spray the solution onto the soil sur-
face. The flats are placed in a greenhouse at 80° F. and
watered regularly. Two weeks later the degree of weed
control is determined by comparing the amount of
germination and -growth of each weed in the treated
flats with the same weeds in several untreated control
flats. The rating system 1s as follows:

— = no significant injury (0-15 percent control)

= slight injury (25-35 percent control)
-H- moderate in’jury (55-65 percent control)
+++ = severe m]ury or death (85-100 percent con-
trol) | | | |
An activity index is used to represent the total activ-
ity of all seven weed species. It is the sum of the number
of plus marks, so‘that an activity index of 21 represents
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almost complete control of all seven weeds. The results
of this test are reported in Table il. .

POST EMERGENCE HERBICIDE TEST

Seeds of five weed species meludmg hairy crabgrass,
watergrass, California red -oats, Indian. mustard,: and
curly dock and one crop, pinto beans ( Phaseolus vulga-
ris), are planted in flats as described above for pre-
emergence screening. The flats are placed in the green-
house at 72°-85° F. and watered daily with a sprinkler.
‘About 10-to 14 days after planting when the primary
leaves of the bean plant are almost fully expanded and
the first trifoliate leaves are just starting to form, the
plants are sprayed. The spray is prepared: by weighing
out. 50-mg. of the test compound, dissolving it in 5 ml.
of -acetone contamning 1 percent Tween 20 (polyoxy-
ethylene sorbitan monolaurate) and then adding 5 ml.
of water. The solution i1s sprayed on the foliage using an
atomizer. The spray concentration is 0.5 percent and
the rate would be approximately 20 pounds per.acre if
all of the spray was retained on the plant and the soil,
but some spray is lost so it is estimated that the applica-
tion rate is approximately. 12.5 pounds per acre.

Beans are used to detect defoliants and plant growth
regulators. The beans are trimmed to. two or three
plants per flat by cutting off the excess weaker plants
several days before treatment. The treated plants are
placed back in the greenhouse and care .is taken to
avoid sprinkling the treated foliage w1th water for three
days after treatment. Water is apphed to the soil by
means of a slow stream from a watering hose taking
care not to wet the foliage.

Injury rates are recorded 14 days after treatment.
The rating system 1s the same as described above for
the preemergence test where (—), (+), (++), and
(+++) are used for the different rates of injury and
control. The injury symptoms are also recorded. The
maximum activity index for complete control of all the
species in the post-emergence screening test i1s 18
which represents the sum of the plus marks obtained
with the six plant species used in the test. The herb1c1de
activity is shown in Table II. ‘

Ta_ble Il

HERBICIDAL ACTIVITY

SCREENING RESULTS
Herbicidal Activity Index**

Pre-emergence Post-emergence
(20 1b/A) (12.5 1b/A)

Compound
Number

l 20 15
2 21 9

¥*¥21 = 85-100% control of all seven plant species tested pre-emergence.
18 = 85-100% control of all six plant species tested post-emergence.

The compounds of the present invention are used as
pre-emergence or post-emergence herbicides and are
applied in a variety of ways at various concentrations.
[n practice, the compounds herein defined are formu-
lated into herbicidal compositions, by admixture, In
herbicidally effective amounts with the adjuvants and

carriers normally employed for facilitating the disper-

sion of active ingredients for agricultural applications,
recognizing the fact that the formulation and mode of
application of a toxicant may affect the activity of the
materials in a given application. Thus, these active
herbicidal compounds may be formulated as granules
of relatively large particle size, as wettable powders, as
cmuisifiable concentrates, as powdery dusts, as solu-
tions or as any of several other known types of formula-
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6

tions, depending upon the desired mode of application.
Preferred formulations for both pre- and post-emer-
gence herbicidal "applications are wettable powders,
emulsifiable concentrates and granules. These formula-
tions may contain as little as about 0.5 percent to as
much as ‘about 95 percent or more by weight of active
ingredient. The amount applied depends upon the na-
ture of the seeds or plants to be controlled and the rate
of application varles from 4 to approximately 50
pounds per acre. -

Wettable powders are in the form of finely dmded
particles which disperse readily in water or other dis-
persant. The wettable powder 1s ultimately applied .to
the soil either as a dry dust or as a dispersion in water
or other liquid. Typical carriers for wettable powders
include fuller’s earth, kaolin clays silicas and other
readily wet organic or inorganic dlluentq Wettable
powders normally are prepared to contain about 5 to
about 95 percent of the active ingredient by weight and
usually also'contain a small amount of wetting, dispers-
mg or emu151fy1ng agent to deIlltdte wetting and dlsper—
sfon. | |

Emulsifiable concentrates are homogeneous quU.ld
compositions which are dispersible in water or other
dispersant, and may consist entirely of the active com-
pound with a liquid or sold emulmfymg agent, or may
also contain' a' liquid -carrier, such as xylene “heavy
aromatic naphthas, isophorone and other non-volatile
organic solvents. For herbicidal application, these con-
centrates are dispersed in water or other llqllld carrier
and normally ‘applied as a spray to ‘the area to be
treated: The percentage by weight of the essentlal ac-
tive ingredient may vary according to the manner in
which thé ¢omposition is to be applied, but in general
comprises about 0.5'to 95 percent of active mgredlent
by weight of the-herbicidal composition. |

‘Granular formulations, wherein the toxicant is car-
ried on relatively coarse particles, are usually applied
without dilution to the area in which suppression of
végetation is desired. Typical carriers for granular for-
mulations include sand; fuller’s earth, bentonite clays,
vermiculite, perlite and other organic or inorganic ma-
terials which absorb or which may.be coated with the
toxicant. Granular formulations normally are prepared
to contain‘about 5 to-about 25 percent of active ingre-

~dient and. may also contain small amounts of -other

ingredients which may include surface-active -agents
such as wetting agents, dispersing agents or emulsifiers;
oils such as heavy aromatic naphthas, kerosene or
other petroleum fractions, or vegetable oils; and/or
stickers such as dextrins, glue or synthetic resins.

Typical wetting, dispersing or emulsifying agents
used in agricultural formulations include, for example,
the alkyl and alkylaryl sulfonates and sulfates and their
sodium salts; polyhydric alcohols; and other types of
surface-active agents, many of which are available In
commerce. The surface-active agent, when used, nor-
mally comprises from 0.1 to 15 percent by weight of
the herbicidal composition.

Dusts, which are free-flowing admixtures of the ac-
tive ingredient with finely divided solids such as talc,
clays, flours, and other organic and inorganic solids
which act as dispersants and carriers for the toxicant,
are useful formulatlom for soil-incorporating applica-
tions.

Pastes, which are homogeneous suspensions of a
finely divided solid toxicant in a liquid carrier such as
water or oil, are employed for specific purposes. These



3,953,507

7

formulations normally contain about 5 to about 95
percent of active ingredient by weight, and may also
contain small amounts of a wetting, dispersing or emul-
sifying agent to facilitate dispersion. For application,
the pastes are normally diluted and applied as a spray
to the area to be affected.

Other useful formulations for herbicidal applications
include simple solutions of the active ingredient in a
dispersant in which it is completely soluble at the de-

sired concentration, such as acetone, alkylated naph-
thalenes, xylene or other organic solvents. Pressurized
sprays, typically aerosols, wherein the active ingredient
1s dispersed in finely divided form as a result of vapor-
ization of a low boiling dispersant solvent carrier, such
as the Freons, may also be used.

The phytotoxic compositions of this invention are
applied to the plants in the conventional manner. Thus,
‘the dust and liquid compositions can be applied to the
plant by the use of power-dusters, boom and hand
sprayers and spray dusters. The compositions can also
be applied from airplanes as a dust or a spray because
they are effective in very low dosages. In order to mod-
ify or control growth of germinating seeds or emerging
seedlings, as a typical example, the dust and liquid
compositions are applied to the soil according to con-
vention methods and are distributed in the soil to a
depth of at least % inch below the soil surface. It is not
necessary that the phytotoxic compositions be admixed
with the soil particles since these compositions can also
be applied merely by spraying or sprinkling the surface
of the soil. The phytotoxic compositions of this inven-
tion can also be applied by addition to irrigation water
supplied to the field to be treated. This method of ap-
plication permits the penetration of the compositions
into the soil as the water is absorbed therein. Dust
compositions, granular compositions or liquid formula-
tions applied to the surface of the soil can be distrib-
uted below the surface of the soil by conventional
means such as discing, dragging or mixing operations.

The phytotoxic compositions of this invention can
also contain other additaments, for example, fertilizers,
pesticides and the like, used as adjuvant or in combina-
tion with any of the above-described adjuvants. Other
phytotoxic compounds useful in combination with the
above-described compounds include, for example, 2,4-
dichlorophenoxyacetic acids, 2,4,5-trichlorophenoxya-
cetic acid, 2-methyl-4-chlorophenoxy-acetic acid and
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the salts, esters and amides thereof; triazine derivatives,
such as 2,4-bis(3-methoxypropylamino)-6-methylthio-
s-triazine, 2-chloro-4-ethylamino-6-1sopropylamino-s-
triazine, and 2-ethylamino-4-isopropylamino-6-methy!-
mercapto-s-triazine; urea derivatives, such as 3-(3,4-
dichlorophenyl)-1,1-dimethyl urea and 3-(p-chloro-

phenyl)-1,1-dimethyl urea; and acetamides such as
N,N-diallyl-a-chloroacetamide, and the like; benzoic
acids such as 3-amino-2,5-dichlorobenzoic; thiocarba-

mates, such as S-propyl dipropyithiocarbamate, S-
ethyldipropylthiocarbamate, S-ethyl cyclohexylethyl
thiocarbamate, S-ethyl hexahydro-1H-azepine-l-car-
bothioate and the like; 4-(methylsulfonyl)-2,6-dinitro-
N,N-substituted anilines, such as 4-(methylsulfonyl)-
2,6-dinttro-N,N-di-n-propyl aniline, 4-trifluoromethyl-
2,6-dinitro-N,N-substituted anilines, such as 4-tri-
fluoromethyl-2,6-dinitro-N ,N-di-n-propyl aniline and
4-trifluoromethyl-2,6-dinitro-N-ethyl-n-butyl aniline.

Fertilizers useful in combination with the active in-
gredients include, for example, ammonium nitrate,
urea and superphosphate. Other useful additaments
include materials in which plant organisms take root
and grow such as compost, manure, humus, sand and
the like. | -

The concentration of a compound of the present
Invention, constituting an effective amount in the best
mode of administration in the utility disclosed is readily
determinable by those skilled in the art.

It 1s claimed:

1. A compound of the formula
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in which R' and R? are both methyl or both chlorine
and R? is ethyl.

2. The compound of claim 1 in which R! is chiorine,
R? is chlorine and R? is ethyl.

3. The compound of claim 1 in which R! is methyl, R
is methyl and R? is ethyl.

% % * - #*
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U NITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 3,953,507
DATED : April 27, 1976
INVENTOR(S) Don R. Baker, Francis H. Walker

It is certified that error appears in the above—identified patent and that said Letters Patent
are hereby corrected as shown below:

In Column 1, line 8, '"....Ser. No. 156,924 filed" should read
---Ser. No. 156,974 filed.

In Column 1, line 37, '""2. Offen Offen...." should read

-e==2. (German Offen---,

Signcd and Sealed this

| Twenty-first Day Of December 1976

{SEAL] .
Attest.

RUTH C. MASON C. MARSHALL DANN
Attesting Officer Commissioner of Patents and Trademarks
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